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£ ^£ dl^lEi £i£-g- -g-^ #^4 ^A] ? l£^ 

°Jj^3LAl^lfi1 ^ 3H4. 

£314; n(#, n£ ^ ^eo] ± ± t^o]^ <gs^o> nflS-eH *H^Hr *fl 3 
#7)14; n-k(#, k^r n iL4 ^ ^ 3t) #7l *fl£eHl ^4 

Hefl<y4 SLsfl^ ^ HH44 ^-^<^^-# 44^Hr af| 4 ^7fl4; ^7) & 

^7i^6\] nq-eq- # 7 ) ^*fl ElM^i- a^Bll^on ^^M- %7\ A] l ^ 

^ #4-§- °l-8-*H t A o v 4?M 44. 

E8 
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o^jiA]^)e] ^ {METHOD AND APPARATUS FOR DRIVING LIQUID CRYSTAL 

DISPLAY} 

2fe ^sfls] ji^ ^§-«<HH 'Sl^H ^oiEf $io|i 4^ q. 

51 5fe £ *fl 1 ^A] dj|oj| 4^ ^M^l^ ^-§-^11- ^Hfe ^ 

51 6^ 51 5°1| 51^ BfolPj 3E|Sj f l^tt #^-51. 

£ 7^ £. 6^1 £A]^ jloj Eflo]^ c-11o]e-1 ^^^^ 51^. 

51 8^ £ ^fi] *fl 2 *H ^ofl 4^ 6n^ SA ]^o] ^^11- 44^^ ^ 

£ 9^ 5. 8^1 tilHL7]f- i+Ej-iflfe- 

51 10£ 51 8*11 ^ £2: 31 °N 51^. 

37-3 
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41 : ^ HIS w^E^o] 42 : ^ w]e h^e}-o] 
43, 58, 59, 158 : £.31 <9 *flS.el 44, 62 : tflolf 
51, 151 : eW?J fEfe] 53, 153 : dMe] 
54, 154 : tHo]e ^jjL 55 > 155 : t^He^o] 
56, 156 : 7Ho]E5}-ol 57( 157 : ^sfl^ 
60, 160 : 61 : alM^ls: t^^f 

159 : vi\M7) 170a 170g : XORtM^ 
172 : ^^SlS. 174 : $]o)t] ^7} 

<20> £ «vt^ *n^aAl^H ^ ^1 cflolEl te-g- nflS-i!^ #<£ 

<2i> f-^-^o.^, ^^SAl^l (Liquid Crystal Display)^ ^^J^l 45} 6H^^# 

ti nfl ebJ ^(Active Matrix) e^o] ^^a^xI^ 5*1 b^W 3^*r^. 

(Thin Film Transistor; °}*} "TFT" 51 %)7\ o]£.z\jl oicf. 



1020020074365 #^ 2003/2/25 

< 22 > ^Mtf*^ ^«Vai ! ^ 2 .°1H t 4, i-fr^: ^4 ^ ¥ 

<23> ,2 

V£7 



<24> o}7H, rr ^ ojj^^ ^oj-o] o] 7 }^ nfl^l eH ^ E}°i(rising time)-!-, Va^r ^7} 
V F ^ e«^^7f ^i^HgJ *H ^(Freederick 

Transition Voltage)^, ^l 7 J(cel 1 gap)^-, Y( gamma )^ ^£*}<2] 

_£(rotationa] viscosity)!- AA ^Mtr4. 

<25> ^2 

<26> o^H, rf fe ofl^ofl o] 7 ^ ^ovo] C_n£ * ofl^o] ^ 9)$\ 

£- 4^51^ ^^^(falling time)-!:, ^ 3.^ 4^31^* AA 

<27> TN SH^l ^ ^^eHtHtt ^ *m^.l^4 € 7 ,3 ^*fl *r 551^1^ - 

-f-#, A°}^ 4°J°1 20-80ms o lH A°A°} 20-30ms°14. OJ ?^^ -g-^-^c- 

^ H^^RKNTSC : 16.67ms)il4 z) 7 l nfl^-ofl £. 14 ^ ofl^^ofl 
^ ^°« Vo l #°*H £^5>7l cf^- 5^jo s ^l^£l7l nfl^-oil ^^HH 

gj-Tgol *^5>t11 51tt £#1^ (Mot ion Burring) M-B^Tfi €4. 

<28> H 1^ %^>^, #sfl^ ^SAl^j^ ^ojai- ^ -g-^ HS o]^ 
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^^R^Itt -S-sHHH £^ #ei^ i&<#o] M-EM-Tfl £]JL, ^4 y l (Contrast ratio)^ 
4*r£. <y^H £4^°1 <i447fl 44. 

<29> cle^V ^SAjxV^ ^ ^^§>7l 44°}, ^15,495, 265^ 

4 PCT ^^1^7fl»lJ: W0 99/0556741^' ^-*J 3141-8: 4-§-*M cfl^E^ £sH Jjiojj trf 
4 t-flojEil- £2=*r*r y ^M4, 'Jl^^' 0 14 44H *)1°J:4 4 $14. °1 ^ T 
51 24 Q^S. tl]o]E^l- ^2:5>7)) 514. 

<30> 51 21- ti^, ^sfl4 jl4- ^Jg-yj-^^ oj^ cflolE-KVD)!- tga^Kn. no) 
Ei(MVD)# <^iH Qf>}± ?]5L(MBL)# ^Tfl 44. °1 ^ $ 

Hefl°j7l^> 4i °m t\}o]Z\S>\ 3513H cfl-g-^H €*Kr ¥15L# HM 
^SH^l" 7l^H .^44 HAVl^-^l# H711 <5}7ll 44. 4^t, ^ 

^ ^4 A cH14 ^(Motion Burring) 4 A <M: 4^4^ 4^Rr 44 ^HS 

$L*m ^ 44. 

<3i> 44 ^sH, o]^ ^5ll^(Fn-l)4 ^7fl ^efl^(Fn) 444 

% ti]IL cflolB|(MSB)l- h]jh^H ^144 HMeUMSB) #4 ^5)-7> &ojS, ^ Efl 

^44^ ^2 tllolEi(Mdata)!: 4<^H £ 34 #244 £4. °l^^r 
i^r t 1 *^^ «rH^|«H ^44 #°l7l A o v 4 =r bit4 

4 4247fl 44. ^4 ^44 Ji^r ^-§-4*1^ £ 44 44. 
<32> 51 41- 4244, #*fl^ jl^ ^|-44fe 43 t^44(42Hl ^efl 

°J ^112.^(43)4, 43 y U= ^44(42)4 Dfl51^(43)4 #^44i ^§-°.3. 

^44 ^ 4lol^(44)^: ^til*>4. • 

37-fi 
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<33> *H-E-^(43)^r WIS Efl0lE|(MSB)# 1 5.^7}^} 

£ clH^t- ^ ^olM.(44)oil ^^§»fl €4. ^H, 2^ «]e c-flolE^MSB)^ 8 
bit^l ±^ tf\ ^1 eI (RGB Data In) 4 bits 

<34> =oj Eflol^-(44)o. av^ ale ^^oi(42)o. S «-El ^^tt ^fl ^ll 0 J(Fn)Sl 

#3 alM cflolEl(MSB)^- ^1°J iflS.^(43)S-fel ^S]^ o]^ Hefl 0 J (Fn-1)3 
01 E C-flolEl(MSB)l- Ofeflo] a 14 ^-Ol HlH^fjl n tJ] JZ^jZ|.of| tfl-g-*Hr #2: CflolE] 

(Mdata)l- 34. dlolel(Mdata)^ ^ Hl^ ^^(41) £.3.^1^ 

bit cllolEKLSB)^ 7K>sH ^^R^H a l^ o]^ H^l 0 J(Fn-l)^ ^ 

tffl 4 bit(2 4 , 25, 26,27)31- ^7fl Hefl 0 J(Fn)5l a^ifl 4 b it(2 4 , 25,26,27)1- Hl^Jii ZL 
tilH^sHl tfl-S-^fe £2 cflolE^CMdata)* *I^Rr eW1-(44)sJ ql^'vE 

<35> 1] 
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<36> 5. lofl 5a°H, Hefl^CFn-l)^ cIHEt 1 (VDn-l)°M , ^#1^ ^ 

7fl aefl°J(Fn)^ c11^EKVDn)^4. 
<37> o]^7ll 4 bit^ ^ «1M t-lHE-KMSB) #2^Kt 

<38> zLejcfl ^la^-g-^-ir #o]7l ^ 3H!-(44)°1 4 bit ylH^^r 

<39> o}z]kV ^x]<5}% #ol7l Ellol^(44)i ^7|£ #2 tflolE^ t\\o] 

<40> s 2^ ^ nJM3(Mdata)7> 8 bit°M 8 bits] £^3. y] 

<4i> [S 2] 
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<42> o]^?fl 8 bit #$3, V}M*}IL 4<3 Eflolt iflofl #2: 

tiH4(Mdata)7} 8 bit<y 7fl2:3M Aj^*]o_^ £44 afl-g-ofl sj-^o] # 

8 bit HlHSfjl £2: cH<>lEl(Mdata)7> 8 bitB}^, 

-8-^ 65536 >8=524, 000 bits. 7H>l7fl s}4. °J7H, 4^ ^ '65536'£ o] 

4 Hefl<y(Fn-l)4 ^fl 2.$<9(Fn) zJ-zHM 8 bit 3 t-flo]E| #(256>256)*H , 4 
£^ if wi^fl 4 '8'£ ^ 3M-i(44) 4°fl ^fl4 £2: v%e]qei\ 4°l^4(8 bi t )<=>! 
4. 31th ^s^^-i: 4*H, 3, ^ ^ ^(RGB)-t JiB^m ^ ^Hl:^ ^2.3 
-g-^ 65536 >8>3=1, 572 ,000 bit°fl. °l-^7fl £4. 4^H , H^T^-g- 

8 bit tilJUtij-Al^- 4<^}4 tfflSL&l-g-^ ^tflofl 44 ^lStij-g-ol 4^ ^ 

[tiV^o] o]= ji4 4^ 7l#^ 44] 
<43> 44^, a. M^o} s-q^ c||olEl ^S-g- nfl2.E]5l -g-^ #^4 46.4 4^ 

t A ^)7)H^ 4 oj}^ £ 44^^ ^« 0 >^ ^ 44^ ^4^4 014. 
[t^4 ^ 

<44> # 7 i ^#*>7l 344, ■& ^3 3 °fl<H1 4^ <a!4£*l#*l^ -7^^ 

£ ^4 #7}ofl tfl-g-^H ^fl ^4°^ cfloiEi £ji4 4 ^ ^ 7>4^ *ll 1 

£2 40141- ^44^ 4 1 #44; M #£«fl tfl-§-*H A oM 4*1) *efl<y4 



f 

1020020074365 #^ °AA- 2003/2/25 

dM4 ^4 n] 7M5L^- 2 ^ tiHE-m A d^Rr *ll 2 #7fl4; n(4, 

n£ °<J=4 3*r) W]E51 ii cflolE^ nfljEEHl 4 #4^ *|| 3 #7)14; 

n-k(£, kfe n J±4 4^ 44 ^) a]E r±sf\$_ #4 nfls^] 4 #4 o]^ ^014 
#4 ^fl iEefl<34 ii no}tf°\ ^4^1- ##*Hr 4 4 #7fl4; ^-71 ^141 

4^ A oM ^4 ^31^4 dH4# oJ?/§3fl^ofl ^^>7^u(- #4 4 1 ^ 4 2 ^2: 

c-)M^# °l-g-*H #71 d))o] £i£*Kr x)) 5 #7)]!- i#*>4. 

<45> # 7 ] ^-f-^ojl^ # 7 ] n ^ .g. o]u\ #71 k^r 'l'°J ^4 *>4. 

<46> #71 ^#*?H4 #71 4 5 ^"711^ #71 o)£ H3144 #7l ^^fl a^]o]fi) $)o) 
^-f^lfe -8-71 ^4 ^I^S] OH^t" #71 ^^Sfl^oll 

#4^, A o V 7l o]^ A o V 7l ^*fl JE*)^ cflolE^ol 41- n -k(£ f k^r 

n ^ <#cq ^) yjH t^g. o]# =^^4 #7l ^7fl H^l^ 4 ^ 4 # 

WlJU^Jl #71 Til 1 £ *fl 2 #2: EflolE^ ol^H #7l HH^l* ifiisRr #4 

< 47 > #71 ^^^4 #7l dl^lBll- ^is}^ #7^ #71 o]^ # 

71 ^ ^efloj^l OHEi ^o] ^7}Z}# #71 1 ^3: H) 0 ^* o]^.^ #4 

ii dlolE^l- £^*Kr £44; o)*J Hefl°Jti.4 Q4 =2fl 6 JSl ii cfl fij 

5H #7]- 4 2 ^2: t-flolEil- ol^H A o V 7] HH^I* <£2*Kr ^1# 

<48> a. ^4 #4 6j|o|| 4^ a(3£4#*14 ^§-#4*r 4^51 4 oi 4 401 4 4^4 

7H0IE40I0I M*}S\*\ A oM cflolEi4o]4 #71 71HH40J 444 ^c^^oll °-^H°l 

^4°1 3j-#-i: £4*Hr ^^sfl^^l-; n(#, n£ <£4 ^) yl^4 dH^f- <g 

37- in 
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?^Hr <a^BK]4; A o v 7i ±+ cfloieii- <g^a> ^^-^^ ^is.^, n -k(#, n u 

-g-7fl^Jl %7] U\xL7)$.^]2\ 4^ H3l 0 J4 AH^* 

^afl^ofl -^^7il4 %7\ A] .1 % 7)1 2 £2 CllolE|# oj-g-^ # 7 | ^ CllolEll- 
€2:^ ^S7l# ^rti]*>4. 
<49> ^^joflA] #7] U]J5171^ #7] o] £ Sefl^ ^- 7 | ^fl 5eflojo] cjj o] ^ 

^ ^6)1^4 ^71 ^ =2fl^S] ^olE^o] 7^-fofl^ #7] ^ S 7li #7] o] ^ K 

Aj-7) ^7 fl Hefl«yo] aa dlolEll- -g^Rr $4. 
< 50 > AV7i ^#*HH ^-7] ^2:7]^ n-k(#, kfe n J±4 4^ <#4 3<r) «1M ^ 

's. ^7} o}^ nifloj^ Av 7 j <g7)j h^s] HMelw ylin^ji, His*!: ^4 # 

7l o]^ iE^OjiLi} ^7} ^1°J4 ±^ ^o] ^7>S>.^ #7l ^1 1 ^ ^ 

<5l> AV 7 ] ^. 7 | oH^^o] cflolEiel-<yoll ^7l^&)5] 

1- ^-3-^7] ^tV Cflole) ^^-4; ^71 TflolH^olofl i^A]^ ^-^-^71 



^7-11 
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^ TflolE ^^-4; ^71 C-HojEi ^^4 ^7} TflolE ^^Jfl- ^|«H*>7l 

<52> ^-7] ^ S 7l^ #4 44 n J ^fe]^ ifl^ BlM^ol 

<53> A> 7 1 ^#*| 6||X1 ^7} n£ '8' .oH #4 'V9l 

<55> oj^ c 5 ^] e 10 ^. £ mVt^ 4^4*1- -gA] oflol] tflsH ^44 

<56> £ 51- ^4*3, £ ^4 *)1 1 ^4 4^" ^S^Wl^ ^ dH 

44^(55)4 Tfl o]E ^o](56)ol H*}^ n HSFfofl ^^l(Clc)^ -^44 4 ^ TFT 
7} ^4 ^44^(57)4, 4^^(57)4 cllolBl5}-oJ(55H dH^f- ^44 4tt 
3144 ^-£^(53)o +> on^afl^(57)5l 7114^4 4(56)°fl -^44 7)}o) 

S ^^-(54)4, 8 bit4 ^44444 A o V 4 y bit ^ H 444* ^2:^-4 

4£&| El-Olnj ^HA]^( D X,GDC)* 4^)44 4^ 44^ -^1= #4 (51)4, $ 3 4<?1 

(60)4 44 n J ^M-|-4(51) 4°H ^ ^2 ^efloj nil Hel (58,59)1- ^4^ 

4. 

<57> 444^(57)^ ^ 44 ^444 Afolofl o«^ol ^44, ^ ^ ^ 7 ]t 44 

44444#(55)4 44^44t:(56)4 4^4£^ ^444. 44444#(55) 
4 44^44-t(56)4 ^4-f°fl M4 TFT^r 7flolE5}oj (56) 0.5.^4 ^1^4 °- 

37-19, 
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TFT£] TflolH^o. 711 o]e^-o] (sg)^ ^^M, £i?I^8: dlolE^o] (55)^1 
^^^4. H^ol^^: <5fl^H(Clc)S] sfi^l^l ^€4. 

<58> dlojE-l ^g^f(53)rr EH n <3 J:( DDC ) H^^^- ^#^*>7l ^El 

CllolElel-Ol(55)^ ^d^^}7l W ^E^^H ^ ^Ej^UjA^ C-flolE^o] Afolofl ^ 
€ ^0.5. ^€4. °1 3HE1 ^^(53)^ 4°1^ ^RWrZ](51)o\} £ 

*}(R) ; ^-(G) ^ 3KB) ^ ^2:^ cilc»lEKMdata)# <33 EM'S 
(51)3.433 *1H^Jl(DDCH1 -g-^H tHlo]Ei(Mdata)l- ^^(57)31 

dl^El5}^ll-(55)i >^>7fl £4. 

3 ^-§^1 ^11 IS. A] 71 7] <fl$ ^ ^]^Ei ^0.5. ^€4. 

<60> E}o]n o l ^m^Ei(51)fe ^ ^12 =211^] *H2.El (58,59)3.43 ^5)^ ii Dfl 

^lEKFn.Fn-Dl- #3 7 bit ^flS. HjH^Jl «1 l^ofl tfl-§"*Rr 
(Mdata)# £4. 4°l n o 1 se^-e^ (51)^ o}^ Ajw^ ^ cll^El(Mdata)^ 

^4(53H <y§^4. M#sl(51)^ ^71a]^(v,H) 

■}7-13 



r v 1020020074365 °i*V- 2003/2/25 

fif °fl°mej(MCLK)-§- °l-g-*H ^^(54)1- X)<H*l"7l tIMe 7]Ha]Jl 

(GDC)Sf ^^-(53)1- alH^M c-flolE^ ^o]Al^(DDC)# a ^M4. 

<6i> afli sefloj pfl£.e)(58)fe SJ^^(60)6.S.-¥-e|^ 1 7]Q ^ 

l^(5lH 

<62> ^12 Sefl<y ^lS^(59)fe- ^3)<y nflsel (58)5.^5] t))o]E^l- l iefl-y 7]# 

m. 

<63> ^ t oj^ ^61(60)4 ^5fl°J ^2.51(58) 4 6 HlTf tt]ie1- 0 J^: #'°l7l 

°} LVDS(Low Voltage Differential Signaling) H ^ , TMDS(Transition Minimized 
Differential Signaling) ^ , RSDS y o^ ^slH ^«<H# *fl^?r ^jeH^s] 

*fl5.eH59)£] t^ 6 ^ 8 bit^ tiH^MH j^Hl tilE( 2 0)f- HlsljL-^ 7 
bit* #1*}^ bit^sjS 7 bit tH^ojo] ^ 014 

<64> s. 6^ 4°!^ ^Sf-&|(51)# 44^4. 

<65> £ 6-i- £ g-^ofl rcf^ Efo) ni ^Ef-eK51)^ t)]o]e a] jr( G DC)3r 

cjHEi ^cH^l^(DDC)l- t^Rr t^^-(61)5f, ^fl Hefl«y(Fn)4 °13 ^efl 

°J(Fn-l)S] ii ^ojEil- 7 bit HlJa^Ka 8 bit 3 £2: #^Kr ^-^ 

3M1:(62)1- 
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<66> 1^^-(61)fe ^/^ ^^liL (V,H)^ ^l°a#^(MCLK)-a: °14^H ^1 

ii ^4^1^(SSP), ^*H°l4l£(P0L) ^ <$l°ll °1 Ir^lJl(SOE) ^§--g- if-fb 

<67> =<y eW1-(62)£ ^l^CFn)^ #3 7 bit(2 7 > 2 6 ,25,2 4 ,2 ^,2 2 ,2 l )^r 

Sefl°J(Fn)^ ^ 7 bit(27 > 26,2 5 ; 2 4 ,2 3 ,2 2 > 2 1 )l: wlH^Jl zl til^^Hl tfl-§-*Hr 8 
bit^l #2, 3H4f- ^H^^>7fl £4. 

<68> e}o1o 0 i ^-Ef-ei(51)^ 3HE17} '200'4 '201'-^ 2^3. a^^h^ 

11001000 2 4 11001001 2 AS.^ tf3l*H A ^ 7 bit(2 7 ,2 6 ,2 S^ 4 ^ 3 ^ 2 ^ 1 )^ s-oj 
*U 3)*Hfl WlE( 2 0)n>ol tfiMl 44. 444, 0^^401(60)^ HH^7} 
'200'^- '201'ol^ ^-^ ^oH-(62)^l^ 110010(H 0 ^€q-.- 

<69> olE^V *L<$ n°]£(62)«ft CiHE^ ^7fl4 ® tfl*l (3)4 

<70> VDh < VDn-1 — > MVDn < VDn ® 

<7i> VDn = VDn-1 — > MVDn = VDn, © 

<72> VDn > VDn-1 — > MVDn > VDn. © 

<73> ® 44 ©oj] 0144, VDn-1^ °\# tlM^tf, VDn^r ^7fl H^l^^ cfl 

olEi4^, ZLEjJl MVDnxr ^2: 44 44W. 
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<74> (3)o) ^o.oj) ^ HHEKMdata)?} 2|3&*i4 ^J5-£ ^H/^W^S 

.SLW^M. (Overshoot )4 444 ®4 3-f*fl £^ 3M4(Mdata')7l- 33#iL4 

^-j°<£ #7l4/#43 £4 ^(Undershoots} 't^Ml 44. °i44, .2.^2=^ 
444 ?15L7} ^>>«>>n ##47 r ^43 5^4 Z\t}7} 44 

44, £4^£fe 4#47} ^43<^5- 447} 44 £4. 444, ^-^ 

*Hi-(62W ^})4 *£2i c)]o]Ei(Mdata)^ .SL^^V 1H44 ^^4°! 4 
4^ =r ^44^r 4^444. °1* 44°1 , 4<3 3M1-(62H 

4$. ^2: eflolEiCMdata)!- 4 7114 ® 44 3 7fl 4^ , £74 4*1 23- 

314 ©-I- 4^Rr *$_2i ^}o]b] «BH^4 4 7fl4 £2 4°l£|(Mdata)7} 4^4tt ±»A 
H. 44^ ^tfl^S 4^44- Sth 47114 (3)# 4^T*Hr 42: CflojEi «fl£ol|^ 4 

7fl4 42 3H4(Mdata)7r 4*^Hr 44£ 4^3K°-3. 4*d44. H 74 

4, 444 ©I- 4^Hr «HH^ ^ ^4^ dH£l(RGB)4 &4 ^4 & 

0.5.^ 42 HH4(Mdata)7V 4*344. 
<?5> 5 3 * S 4^ ^ 3H#(62)4 43l# 44^4. s. 3£ S. 24 ^ 3l°lw 

i4 3H41- 7 bits. 444^. 47114 ®4 (3)^ 4^Rr 42 4°14 ^^1- 

44<f^7} 44 3 ^t^S.4 42 nflolEKMdata)!- 444 ?H4. 5. 4^ 5. 3^4 
ii cflolEl7> ^4 4^ 441" 344 S 34 ^ *1R44 

4. 

<76> 

T7-1fi 



<vm> 
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IS. 3] 
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254 
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255 



<77> 



1SH. '106, 108, 106, 107' £c1^e# ^, (108, 108, 108, 108)5. 



'144, 145, 144, 145' tt ^tt^ ^, (144,144,144,144)5. 



<78> 



37-17 



<^>1020020074365 #^ 2003/2/25 



13. 41 
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255 




73 


141 


144 145 148 . 


. 244 245 247 


248 ... 


255 
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<79> £ ^ofl 4s =<3 E flo]^-( 6 2)5] _g_3£o. 16 , 384 >€= 13 1,072 bit^M, 3, 

^ 3H(RGB)-|: ^ °H 2.3-8-^ 16,384>g>§=393,216 bit 3-*\ 

HMe1# 8 bit &$\3. *]5L*\5l 8 bit^l cHo]Ei7} >g^^ ^ 3M-i;ofl «1 
*H -§-^°l #<Ht-7ll 44. ^7H. 3^3' 3J ^*fl ^ '16,384'tt 

^efl^(Fn-l)4 siXfl ^efl<y(FnHH'7 bit^ cIM 128*28) a] b1 , ^-£4 -r 

^j) -8-^. t\]o)t\9\ c-Ho]e^(8 bitH4. 

<80> 0)4 £ ^)) 1 ^A] ^ofl n}S. ofl^^Aj^j^ ^#4^ ^J^o] 

< 8 i> on- 4-44 *>^ f a. 44 44^ 44 ^-o] 4^4 o]^ itei)^ 4014 $ 

0} .71-0] ^-f4 ^ 7 fl H^ol ^ojEi »71"0] ^0.4 0144 , A cM "71"^ t^}o}B\ 

&-|r 8bit ^1^}^ "142" ^ "143"°] ^14. °H 4^, €*fl ^31°^ 

^4 o]4 ^efl^4 cfl o] Ei &ol »142"4^ "142"5. ^€ ofl #^Tr ^ OHe] & 
£ .-141-01 4ji > ^4 ^efl<^4 C-1H4 &4 Hefl<^ tflojEi n43"°ll^ 
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"143" S. £3J-€ «fl #^^1^ ^ tlM4 ^ "141"°1 44. ^, 

lneflol(Gray) 4°14 4^ l^lxr %%^7\ 44. 

<82> ^l^-l- *M^f7l ^3"H £ ^3 ^1 2 d\}6\] 4f ofl^ S Al^l 

^ ^^1^ ^ *HM*I 7Bit £43. alHs}7l *H p]e] o]^ ^efloi^ t-flo]E| 
&4 ^.4 n°]t] ft-g- 7Bit #43. 4j2*M s-^^v ^ o. ^ sefloj^ ojo] 

<83> 51 81- #2:SH tf^*] 4^, £ *l] 2 ^A] bj|6j) tfj-g. ^jSA]^]S] ^ 

^4*l^r ^olB]e)-6]( 155)4 7flolE5.]-o]( i 56 )o] Hxl-£H ZL H^°fl ^KClc)^: ^ 
¥47] TFT7f <5«^3fl^( 157)4, °^^^^(157)fi] cfM 3 4^1 (155H 

1- ^^>7l i?]4 cflojEi ^«(i53)^ ( ^31)^(157)2] ^ 0 1^4°J(156)^] i^lli 
I" TflojE ^^-(154)4, 4u^H44 ^4 ±± t\]o)t]^. Aj-o] 

7bit £^3. HlJEclrH cflolE-ll- ^Sf-4 4°l n cl ^H^iL(DDC, GDC)# t^4^1 

^4 4°]^ ^Sf-e-i (151)4, O ^44(160)4 4°l D o 1 ^31-^(151) 4°H 34=^ 
^e11°J *)1 5L el (158)4, ^lS-el(158)4 4°l n c 1 ^S#&l(151) 4°H °1 

3 i^CflolE^ <S7fl iicflolEil- Aj-o] 7bit V)B.K}7) 4^ Hi J27l( 159)1- ¥ 

ti]^4. 

<84> ^^3Xfl^(157)-& ¥ 44 -a-^71^ A\o}6\) ofl^ol ^5^, ZL ^ %-?]7}# # 

d\] cflolE-le}^#(155)4 7flolEsl-o]-( 1 5 6 )ol Aj-jr 2}H£]J£^ ^44. 
c-11o1e^o]1-(155)4 7U o m44#(156)4 ^£ TFT^ 7l]olEE]-t!(l56)ilS. 

^4 ^1^1 -§-#*H dl°144^1-(155) Aj-a] cflolEil- ^Aj^(Clc)^l 
44. 44^, TFT4 TflolS^^ Til olE2}o] (156)^1 ^^H, ii^l^ cfl°l 

37-19 
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444U55H ^#£4. iieU TFT4 H3l44^gr «»^(Clc)4 4£44i 3^r4 

4. 

<85> cfloltl ^-§-Jf(153)fe 4°H 4443L(DDC)4 H5€3 # ^#^471 ^^e 

-§-#44 ^o]Bl#.l 44^4 4#4^- 444 1 44^4 DflolE^l- ^Aloj) #^*}7l 
44 m, Hfl*l5-^44 t)7)% Cj]o]E^ol) Cfl-g-^ 4 44 4f 44 4 444 0 *M" ^Bfl 
44 44 4^5-2/44^ £«r4, 4^5.3-/441 44715^44 ^0^7} 
4 °1 4 44 (155)^1; 4^1471 0]^ ^#^4 ^ xgel^SjA^ T3flol&|e|-ol A>olofl ^ 

3 #^4^ ^5 ^444- 4 cflojEi ^-f(153)fe E}oln) ^Mf-El(151)^l 4*fl 

4^4 3(R), ^-(G) 4 3(B) 44 42:4 4°14(Mdata)* ^ ^4 4°K 1 ^Mf-4 
(151)5444 4°15 ^44:£(DDCH -g-^H 424 4°14(Mdata)* ^^(157) 

4 tiH44 0 J«:(155H -^44 €4. 

<86> t1]o]e ^«(154)^ 4°14 151)^4 4 TflojE alH^CGDCH -g-4 

*H 2:44^-1- £44-2.5 444^ efl4iEi4, 23HI24 44^ °J\^ A l 

(Clc)4 3"t^r ^15. ^]S5 4?14 44 4^ 3^4 ^°.5 ^444. 

<8?> ^ 44(160)°. 5^-44 4°14(RGB)^ s4°J nil £4 (158)4 ^4 4 4^4 
(159)4 4 i °^4i ^-g-44. "HS.4(158)fe ^44(160)^.5-^44 

cfl°14(RGB)# 1 5tJ 44 ¥4 444^ 444 ^4 ^efl°J(Fn)4 22cflo] b\ (RGB) 
1- 4^4 (159)4 *11 2 <^4°ll ^-g-44. 

<88> 4^4(i59)rr ^ 44 (160)^-5^-4 4 44 22444(RGB)4 ^4°J 41 

£.4(158)5444 °14 ^4°J iit-floiEi(RGB)l- 44 7 Bit 445 4^4-jl ^ 4h 

37-20 
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44ofl 45} ^ 7 fl SE .floj ^cflolE-KRGB)!- HH^ ^Jf(153H ^jt*}?]^ M = 
5fl«a i^^Bl(RGB)fil- ^31 °d ^5.21(158)3.^3] Keii<y ^HMtKRGB)* 4 
°H ^si-e-i(i5i)ofl oi ufl ( ^^^(160)4 = a||<g o||2.el(i58) 4°lsf 

4^(160)4 til H7l (159)21 4 1 <a^T£ 4°Hrr tflojEi h^b}^ ^°}7] 
LVDS(Low Voltage Differential Signaling) ti j"^i , TMDS(Transit ion Minimized 
Differential Signaling) , RSDS H <H f"^ Sl^H^^^- ^fl^tr $]EH°1^ 
3.7} ^ ojtj-. * Bfl<g pflSLe] (158)5] #§!#4 til H7l( 159)5] 2 <93 

#1^r 8 bit^l ±i t-HolEioflA-] y]H(20)l. ^glj! ^ 7 b it# #] *Rr bit 

#515. £E^r 7 bit tH^olo] *U]sj ^ 014 

HlH7l(159)fe -E 9°fl 44 tJ-o] *)] 1 ii!4 *fl 7 7fl 4 xORTflol 

31:(i70a 170g)4, *fl 1 4 7 7fl3] XORTflol Hs.( 170a vfl*] 170g) 

3 si lbit feel^S. #^*Rr feel5ls(172) ^ fee] 2] 3 (172)3 

JfE^ -§-^^H ^ H5il° n HFn)^ £^WEi(RGB)t- dH^ ^«(153) 

1 ^^-^>7m M Sefl^(Fn)^ iicllolEi(RGB) ^ ^4 H^^(Fn-l)^ i^H^ 
(RGB)lr BH n J €3f-&|(15lH ^#*Hr dl^E-1 #^71(174)1- ^til*V4. 

711 1 4 7 7fl£] X0R7flolE.l-(i70a 170g) 1 ^-t^ oj 

^5}oi(i60)i!5.^El ^7fl Hefl°J(Fn)2l i^cl] 0)4 (RGB) 7]- ^s\JL, 4 2 ^^H: 
Itt ^1<S 51(158)0.5.-^ Hefl^ (Fn-1)^ ^iHH&l (RGB)7l- 

^.4 H2fl«a(Fn) ^ °l*i ^efl<?](Fn-l)^ 7Bit ^dH^ (RGB)^l 4 ti]E^ ^ 1 
tfl*l 7 7flBl XOR7lM5.t-(170a vfl^l I70g) 441 ^£4. ti]jE7l (159)1 ^ 

^£l^ dlolEi '100' 4 '101'£ 2*1^3 a^^>^ 01100100 2 2r 01100101 2 °-3*1 ^Jl4 

37-21 
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°11 ^ 7 bit(2 7 ,26,2 5 ,2 4 ,2 3 ,22 ( 2l)5l #o] %<£ffeL v]^(2°)^°] 4^1 € 

4. 4^1, ^4^(160)-^ f-*A ^4fe til °1 ^ 7]- '100'4 'lOl'ol^ H1H7K159) 
oflfe- 01100KH °^^4. 
oi> o}o\) 44, ^ i tfl;*l *fl 7 7fl4 X0R7llolEs.(i70a xfl4 170g) 44^ »1 1 

4 ^ ^ 2 0 ^£4 44°ll ^#=lfe dH44 ^4?^ ^-f°flfe "0"(5Efe 

L0W)5l fee]3M: fcBj3jS(172W -i^U, ^H44 3-f°flfe T'CSEfe 

HIGH)4 fe43Mr fe43^(172H 

<92> fee|3|3.(172)fe ^1 1 ^4 all 7 7fl4 X0R7llolEs.( 170a ^ 170g) 440.5.^.^1 
51 #3^l3L-I- ^#.^fetf. o}6\) 44, feslslS.(172)fe all 1 M14 all 7 7fl4 XQR7JM 
Ml- (170a vfl4 170g) 44^-^f44 #^4lJi7l- 3 -fife "0"(5&fe LOW)4 fe 

4?M: #^71(174)^1 ^*}JL, $-g- • 3**11 fe "l"(£fe HIGH) 51 fe4 

HH4 ^^71(174)<H1 ^^4. 
, <93> dlojE^ ^5j 7 l(l74)fe feel 35.(172)^-1=1 *Mfe fe4M »0"(£fe L0tf)92 3 
-f°llfe 8Bit ^afl Hefl^(Fn)5l rkit-WfcKRGB)* ^^-(153)^11 ^4^, 

"l"(£fe HIGH)5J ^-foflfe 7Bit ^afl Hefl<y(Fn)4 ^31°^ (RGB) ^ °l?i Kefloj 
(Fn-l)5l i^tllol4(RGB)l- 4°!^ el (151) ofl ^*V4. 

<94> ol4 4^7l(159)fe ° t 1^4 o J(160)AS.^-El ^-g-4fe Hell < a(Fn)5l £ 

idHEl(RGB)4 *11 3.4(158)5*4 ?^4fe 43 H31°J (Fn-l)5l £^3143 

(RGB)l- ^4 7 bit £45. 4H*H 3f °llfe ^afl Hell^(Fn)5l iidH4 

(RGB)* t-flojEl ^-§^(153H ^^l, oU7l(159)fe ^^^(160) 
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3 ^4 H3l°J(Fn)^ iic|| 0 lEj (RGB)^f- EsfJ (158)5.^ 

o]^ H3l<y(Fn-l)£| i^tflolEl(RGB)» 7 bit ^flS. *]M^q 3 

-f°fl^ S.^l°J(Fn)^ ii^olE-l(RGB) ^ o]^ n efl°J (Fn--1)^ o| e^ (RGB) It 

eH°J ^^1-^(151)^) ^^"W. 
<95> Efo]^ ^Es.ei(i51)^ «] j7 7l( 159)5.^- °1 # ^ ^fl iiclM e| (Fn, 
Fn-Dl- 7 Bit 4!-£t aia^Ji n. wjiZ ^-^H cfl^g-^ ^ ^o)e^ 

(Mdata)l- ^r}. eH d J jj.^ (151 )o)j 0]^ ^bAh] £3. 1^0^ (Mdata)fe 

^^(153)^1 ^ ( ^H^ ^Ml;fr|(151)fe ^3/t^ ^^liL 

^(GDC)sf tfl o] ^^-(153)# *H*}7l ^tb ^HA]^(DDC)1- ^^4. 

<96> OH- ^sfl, Ej-0]n o l 3E|^( 151 )^ c gofl £ A j^ ^sq. ^-o] 711 ^1 — 

(GDC)4 cfMEi *)H^3l(DDC)# iH^Rr ^^(61)^, ^Tfl ^efl°J(Fn)4 

H^^J(Fn-l)^ ii cflojE-ll- 7 bit tilJEs-fJl 8 bits] ^ ^}o]e]m. 

*Rr ^ Bfl^m(62)^r ^1*14. 
<97> ^Haij: 1^^(61)^ ^/t 1 ^ ^7l^^(V,H)^- *H°J#3(MCLK)# °l-g-*M 7fl 

OIE ^EfE^> 1 ( GS p) i ^ojE ^HE^^( GSC ) ^ 7l lo)E^^O]ojloll-(G0E) S^" 

TflojE ^o)^l±(GDC)l- ^3*>al Cfl ol E^ <?Ho]^-A!Jr(DE), ii 4=) ^(SSC) , 
iEj-M^CSSP), ^^|olAjs(P0L) ^ °H ol 1:^1 5l(S0E) ith?: 

cjlojE-1 *IMX13l(DDC)-& ^^-ci. 
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<98> ^ Eflo1^-(62)^r ^ H.«fl°J(Fn)Sl 7 bit(2 7 ,2 6 ,2 5 ,2 4 ,2 S^ 2 ^ 1 )^ °1 *} 

*efl<g(Fn)4 4^ 7 bit(2 7 ( 2 6 ) 2 5 ( 2 4 ,2 3 ,2 2 ) 2 1 )l- h1HS>JL zl tilH^nf^ 8 

bitSl ^2: dH4« 4^44 44. 
<99> tilJH7l(159)^Ei EfolTg #Ef-5l(151)ofl Cflo]ej7> '100' 4 '101'£ 2 

4^5- £44^ OH00100 2 4 01100101 2 °-^*j 4^4°ll 44 7bit(2 7 , 2 6 , 2 5 , 2 4 , 2 3 , 
2 2 , 2 1 ) ^ *W *«JsKn »lM(2°)^ol 4iM £4. 444, tiliE7](59)S^- 

3 <^4^ dH^4 '100 '4 '101' 4<3 Efl 0 llr(62)ife 0110010 2 , ^ '50'°1 ^ 
344. 

<ioo> oje^l =l<£ 3M1:(62H ^44 £S HH&l^r 4^4 q tfl^j @4 ^-o. 

Jl# ^ 4^4t)1 €4. 

<ioi> ^jAi ^ o.ofl ^ c|lol&l(Mdata)7> 3]^iL4 ^?°-4 443/^4 

^^.S (Over shoot) 7} 4^4^ #44 £2: ^olE^(Mdata)7} 

fe4 444/#43-^. 44 ^(Undershoot )7j- 4^44 £4. <*M4, Sl 

^t^tt 44^1 *\5L7\ ^23H>) ^7\m\ 4444 44^1 Z\ 

47> 414*14, 4^i=^ ^43^3. ±77)^ ^ }7} 40} ojcj., 4 

4*1, ^ tfl°ll:(62W f-7fl4 ^.cflol4(Mdata)fe i^£7} 444^4^ 444 
7> ^43 -?]4 ^ &4 ^4^7]- 4^4 ^ XI- 4^4fe ?W 4 

#344. on- ^[oj, 1^ ^0)^.(62)^1 ^4 cllojBl(Mdata)l- 4314 (D 4 

*1 (3)5] 3 711 >fflH3. 4"^ «fl , 5. 104 4°1 4?114 (D^l: 4^4tt 4^ Bfl^ojl 

4 4 7M 42 t|olE](Mdata)7> 4^Kr ditfflH 44£ 4*1) ^4 0 Jii4 €■ 4 

444. ^4, 4^ (3)^- 4^Rr 42 CflolEi 4^14 4 711^1 42 Cfl o) E^(Mdata) 
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dH&|(Mdata)7} i^^i}. 
<102> ojf- <ftz\d\ t sz<$ i]}o] l;(62)i ^H^CMdata)^ a^S] 5. 5^ £o] 
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<104> s. 5 ofl oio^, ^l^Hj <£&s\±r 7Bit tflolEi #0] "70"°1^ ^^51-^(60) 

ofl ^-g-£]^r 8Bit ^1 o] "140" iE^r "141"°1 ^cf. 5E*h ^3l°tH 
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7Bit ^o] »127'^1^ ^^^^(60)^1 ##3^ 8Bit ^o]e^ "255" "256 
"°1 

<i05> oiofl 44, ©1- *IM3 «flHfe ^4 H2fl<?J(Fn)^>H 

^Itt c-floi^(RGB)2] 3*4 -§-<H^ ^ cflolE-l(Mdata)7F ^£4. ^, £31^ 

(2)1- *];^Hr cflolE-l fcfe «l5L7l(59)^>H ^£fl°J(Fn)^l iicfl^l^CRGB)^ S. 

e?)<g nflseJ(58)^El ^£)tt HiSflSKFn-DS) c "fl °] e] (RGB ) # 7 bit # 

^5. hISh}^ s-o^^. ^o_ s ^fl S3l<y(FnHH <g'33fe c il°l E i (RGB)Sj & 

°] ^Jf-(53H 

<106> 3 6(1 A-i Aj-^^ ^jAl 0-g- n>^^}i- ^ 2 cfl o] Ej «flHt-£ #^^7} t^fe 

^€4. £«h a 3°H ©-§- ^2: tflojEi o.44f 

e 7} ^r^^sl-^ ^#7}-7} ^ &^jr &°-5L*l <£2 c-flolEi(Mdata)# 

3H4. ^, #7lH ®# Y^Rr ^ cIlojEi wfl^l-^ ^fl H^J(RGB)<HH 

<107> -g-'^S] *ll 2 oflofl 4^ ^^JLAl^l^ ^.-g-^]^ s«y 6(| ol ^-ofl A] 7Bi t 

V}^Lis}7} *H njE) o}^ n^ojfi] ^o|b| ^4 <g 7 fl ngflojs) cfl o] ^ ^-g- 7Bit 

E| #^ J2.ff-1- 7 fl^ ^ ^4- 
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<ios> £*V, £ ^s] 4 2 oflofl 4^ ofl^^Al^l^ ^ Eflo]^- 

(62)51 pfla^ -g-^ 16,384)8=131,072 bit°M, , ^ * ^(RGB)^r 51$^ ^ 
z]}o}^$) pfla^-g-^-S 16,384>8>§=393,216 bit^^l ii e)H^# 8 bit «lH*V 
Jl 8 bit^ ^o]^7> ^2fl2] ^ t]]o}^6\] «1§H i^sl -g-^o] cfls. ^ 

<Hl-7fl €4. ^H, % #*fl % v , 16 > 384 , fe HBll 0 d(Fn-l)4 ^ 

. ^^(FnHW 7 bits] ii HH E] ^-(128>128)sH , 5f-£°] ^ #*fl '8'£ £2: cfl 
oIe^o] cflo]Els.(8 bitH4. 

<109> Aj-^^l y}s]- £o], £ MJ-t^ AjAl *H uf^ o_fl^ SA ]^lo| ^ 

^efl^^l 3H^4 ^HE^f- tilJU^l «lH7l ^ «l 

^^^}7l ^ ^«m4. °hi 44, ^ Efl°ii-3 i 

<110> ojAj- ^tg^ ufl^ ^ #<M43 -& 7l^A}Aj-g- ^^-^ o>q^ ^ 

4$$ £3 ^.^MH 4^t^ ?H4. 44^1, £ ^3 71^3 

M*!^ ^Hl^ ^6\] 7)7fl^ C>u|El- ^ 3^ U 

$H o^fl ^4 P J: 5)°14. 
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1] 

*fl 2 ^ cllolE-1-1- ^*Rr 4 2 

n(^, n£ ^) ^ cflolBjl- ^n^o} v\]3-?)6\] z]^}^ 3 £ 

n-k( n ^4 ^) y]E # 7 ] o]^ n 

^"71 4<^1 4e} ^-71 ^ ^ = ^1 «y 3) i± o] Ei 1- on ^ Bfl ^ ofl ^-^-5>7l 4 

2] 

^ 1 %H1 &<>H, 
3] 

^11 1H1 &<>H, 
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^7) o]£ a o > 71 ^fl neflcjsl cflolEj^ol 41- n _ k (#, k ^ n 

Ji4 "9=31 340 «1M tf^S °W ^efl°J4 ^^fl s£efl d J4 ii djojE^ h] 

4] 

^3*M&°H, 

^■71 ^ CflolE-11- #2:5^ #3]^, 

o)$.^d\ J# 7 ] ii z\)o)B\% ^2<5Rr 

#7] o]^ iefl^icf ^7] ^ H2fl 0 J4 ±i dJ)o]b] ^o] #^}^ aj- 7 ] ^ 2 
5] 

n( n^r <#4 ^) wlso^ ^ c-jlojE-ll- <^<5Rr ^4^4; 
^"71 C-flojE-l* <£3«H- 4#*Kr ^12-^14, 
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n-k( n J±tf ^ ^) h]e ^-7] DflsieH c]^ a 

^71 ^ £^|° D 15] cflolE^l- #7l <^4^1 >*7l ^] 1 2 $2: 

C-flolEil- cl^H A o V 7l ii til °1 ^ w £2:*Rr ^2:71* ^ti^Rr 3J-I: ^ .2.3. ^ 

[3^8" 6] 

*n 5 %h] sh-m, 

#7l wlH7l^ ^"71 ol^ sell ^4 Aj- 7 i ^ 3i ell <y ^1 dH^SH ^.q}^- ^.f6j| 
■fe 4V7I ^7fl sefl^sl dHEil- ^71 "^cM^l ^^>i, 

#7l ^31^4 a o v 7 ) ^ n^o^ ^ tiloiEl# ^*Rr ^8°-3. s>fe <* 

[3^*8-7] 

*fl 5 %H1 ^^1, 

n-k(#, k^ n 22.4 ^ ^ 3*r) nlM A oM 2efl^Ji4 #7l ^fl 

Hell^^l til ol El # uia^l-Ji, 
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*ii 5 %ni $a°H, 

A 0 > 7 ] 5fl^5f|^o] TflojE^ojo)] ^AlJll- ^*}7) ^ 7])o)E 
9] 

*H 8 %H] &°)*\, 

^7} ^2:71^ Aj- 7 1 ^o]nJ ^E-j-^ofl ^-^ EJMlrSl ^o. S^lO^ ^ 

[$7^ 10] 

4 5 %H1 Sl^H, 

^7} '8' o]^ Aj- 7l k ^ . 1 -c] 74^. s^o s ^ ojj^Al^l^ ^^1. 
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